Psychosocial stress is associated with altered immunity, anxiety and depression. Previously we showed that repeated social defeat (RSD) promoted microglia activation and social avoidance behavior that persisted for 24 days after cessation of RSD. The aim of the present study was to determine if imipramine (a tricyclic antidepressant) would reverse RSD-induced social avoidance and ameliorate neuroinflammatory responses. To test this, C57BL/6 mice were divided into treatment groups. One group from RSD and controls received daily injections of imipramine for 24 days, following 6 cycles of RSD. Two other groups were treated with saline. RSD mice spent significantly less time in the interaction zone when an aggressor was present in the cage. Administration of imipramine reversed social avoidance behavior, significantly increasing the interaction time, so that it was similar to that of control mice. Moreover, 24 days of imipramine treatment in RSD mice significantly decreased stress-induced mRNA levels for IL-6 in brain microglia. Following ex vivo LPS stimulation, microglia from mice exposed to RSD, had higher mRNA expression of IL-6, TNF-a, and IL-1b, and this was reversed by imipramine treatment. In a second experiment, imipramine was added to drinking water confirming the reversal of social avoidant behavior and decrease in mRNA expression of IL-6 in microglia. These data suggest that the antidepressant imipramine may exert its effect, in part, by down-regulating microglial activation.
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Introduction
Psychosocial stress stimulates the hypothalamic-pituitaryadrenal (HPA) axis and the sympathetic nervous system (SNS), triggering the release of catecholamines, glucocorticoids and proinflammatory cytokines such as interleukin (IL)-6, (IL)-1, and tumor necrosis factor (TNF)-a. Activation of neuroendocrine and autonomic pathways has a profound impact in physiological responses in both humans and rodents (Blanchard et al., 2001; Kiecolt-Glaser and Glaser, 2002; Kinsey et al., 2007) . Converging translational evidence suggests that psychosocial stress-induced, peripheral immune dysregulation and neuroinflammation, contribute to the development of depressive-like and anxiety-like behaviors (Voorhees et al., 2013; Wohleb et al., 2011 Wohleb et al., , 2013 Wohleb et al., , 2014 . Pro-inflammatory cytokines such as IL-6, IL-1b, and TNF-a modulate neuronal activity (Ozaktay et al., 2006) . Likely, stress-induced neuroinflammatory signaling increases neuroplasticity that can lead to modification in the connectivity between neurons and neuronal circuits underlying behavioral disorders such as prolonged anxiety and depressive symptoms (Koo and Duman, 2008; Koo et al., 2010; Elliott et al., 2010; Christoffel et al., 2011) .
The clinically relevant psychosocial stress model of repeated social defeat (RSD), promotes brain region-specific activation of brain CD11b + cells (microglia/macrophages) that leads to anxiety-like behavior. In addition, microglia isolated from socially defeated mice have high levels of IL1-b mRNA expression and reduced levels of glucocorticoid responsive genes (glucocorticoidinduced leucine zipper (GILZ) and FK506 binding protein-51 (FKBP51) (Wohleb et al., 2011) . Furthermore, microglia isolated from these mice and cultured ex vivo produced increased levels of IL-6, TNF-a, and monocyte chemoattractant protein-1 (MCP-1/ CCL-2) following mitogen-stimulation with lipopolysaccharide (LPS) compared to microglia from home cage controls (Wohleb et al., 2011 
